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1 a (CLPG coupling chamfer) 



5d (synchro hub concave _ 
the synchronizing support 
force generating 
mechanism_ ) 



4c (balk ring key grooves) 



5a (synchro hub spline teeth) 




8 relative rotation positioning 
concave portion (relative rotation 
regulating structure) 



View A 



3b (clutch gear chamfer) 



3 (clutch gear) 



4d (balk ring convex_ 
the synchronizing 
support force generating 
mechanism^ ) 



A (balk ring) 



4b (balk ring chamfer) 

7 relative rotation positioning 
convex portion (relative 
rotation regulating structure) 



L2 



FIG. 2 



Gap condition : LI >L2 
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4d (balk ring convex^ the 
synchronizing support force 
generating mechanism_) 



4b (bail< ring chamfer) 



4c (balk ring key grooves) 

4d (balk ring convex^ the 
synchronizing support force 
generating mechanism^ ) 



7 relative rotation positioning 
convex portion - provided in 
more than one location 




— * 1 (coupling sleeve) 



4d (balk ring convex^ 
the synchronizing 
support force generating 
mechanism^) 



V7 07 



4d (balk ring convex^ 
the synchronizing 
support force generating 
mechanism^) 



Front View of the Balk Ring 



FIG. 3 
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5c (Insert key grooves) 




5c (Insert key grooves) 5c (insert key grooves) 



Front View of the Synchro Hub 



FIG. 4 
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FIG. 5A 

When in neutral 



1 (CPLG coupling sleev e) --"^^"l ^ 



la (CLPG coupling chamfer) 
4b (balk ring chamfer) 
4 (balk ring) 
3b (clutch gear chamfer) 
3a (clutch gear cone surface) 



6 (insert key)— 

11 (key spring) 
5 (synchro hub) 
4c (balk ring key grooves) 
4a (balk ring cone surface) 



t 




3 (clutch gear) 



2 (main gear) 



1 a (CLPG coupling chamfer) 

FIG. 5B ^ 



5d (synchro hub concave Z 
the synchronizing support 
force generating 
mechanism.) 



4c (balk ring key grooves) 



5a (synchro hub 
spline teeth) 




3b (clutch gear chamfer) 
3 (clutch gear) 



•4d (balk ring convex, 
the synchronizing 
support force generating 
mechanism.) 



-4 (balk ring) 



Mb (balk ring chamfer) 



View A 
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FIG. 6 A 

Convex-concave contact made 
on inclined surfaces 

1 {CPLG coupling sleeve) 



A 



A (balk ring) 



6 (insert key) 
5 (synchro hub) 



3a (clutch gear cone surface) 
3 (clutch gear) 

2 (main gear) 



4a (balk ring cone surface) 




la (CLPG coupling chamfer) 



FIG. 6B 



5d (synchro hub concave _ 
the synchronizing support 
force generating 
mechanism.) 

4c (balk ring key grooves) 



Direction of rotation 



5a (synchro hub 
spline teeth) 




3b (dutch gear chamfer) 

3 (clutch gear) 

4d (balk ring convex, the 
synchronizing support force 
generating mechanism.) 
Spontaneous push load 
(FN) 

^ force generated by drag 
torque and weight of balk ring 



Direction of rotation (fast) 



4 (balk ring) 



4b (balk ring chamfer) 



View A 
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FIG. 7A 

Gears in the locked state 



1 (CPGL coupling sleeve) 

6 (insert key) 
5 (synchro hub) 



4a (balk ring cone surface) 



la (CLPG coupling chamfer) 



FIG. 7B 



5d (synchro hub concave, 
the synchronizing support 
force generating 
mechanism^) 

Direction of rotation {slow)| 
4c (balk ring key grooves) 



5a (synchro hub 
spline teeth) 



4 (balk ring) 



3a (clutch gear cone surface) 
3 (clutch gear) 




2 (main gear) 




3b (clutch gear chamfer) 

3 (clutch gear) 

4d (balk ring convex_the 
synchronizing support force 
generating mechanism^) 
Spontaneous push load 



Direction of rotation (fast) 



^4 (balk ring) 



4b (balk ring chamfer) 



View A 
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la (CLPG coupling chamfer) 



5d (synchro hub concave _ 
the synchronizing support 
force generating 
mechanism^) 



4c (balk ring key grooves) 



Direction of 
rotation (slow) 



5a (synchro hub spline 
teeth) 




8 relative rotation positioning 
concave portion (relative rotation 
regulating structure) 



3b (clutch gear chamfer) 



3 (clutch gear) 



4d (balk ring convex^the 
synchronizing support 
force generating 
mechanism_) 

Force generated by drag 
torque and weight of balk 
ring 



A 



Direction of 
rotation (fast) 



4 (balk ring) 



4b (balk ring chamfer) 



7 relative rotation 
positioning 
convex portion 
(relative rotation 
regulating structure) 



FIG. 9 



View A 
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la (CLPG coupling chamfer) 



5d (synchro hub concave r 
the synchronizing support 
force generating 
mechanism_) 



Direction of f 
rotation (slow) 



4c (ball< ring key grooves) 



5a (synchro hub 
spline teeth) 



8 relative rotation positioning 
concave portion (relative rotation' 
regulating structure) 




FIG. 1 1 



3b (clutch gear chamfer) 
3 (clutch gear) 

Spontaneous push load 
(FN) 

4d (balk ring convex_the 
synchronizing support 
force generating 
mechanism^) 



A 



Direction of 
rotation )fast) 



4 (balk ring) 



4b (balk ring chamfer) 



7 relative rotation 
positioning convex 
portion (relative 
rotation regulating 
structure) 



View A 
Gap condition: L3>L4 
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pjaqlunisi ^ 

EE 
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14/23 



la(CLPG coupling 
chamfer) 



5d (synchro hub concave _ 
the synchronizing support 
force generating 
mechanism^) 



4c (balk ring key grooves)-^ 



5a (synchro hub 
spline teeth) 



8' relative rotation positioning 
concave portion (relative rotation 
regulating structure) 




3a (clutch gear cone surface) 
3 (clutch gear) 



4d (balk ring convex_the 
synchronizing support 
force generating 
mechanisnn_) 



4 (balk ring) 



4b (balk ring chamfer) 



T relative rotation 
positioning convex 
portion (relative 
rotation regulating 
structure) 

L2 



View A 



FIG. 14 



Gap conditional >L2 
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la (CLPG coupling chamfer) 



5d (synchro hub concave _ 
the synchronizing support 
force generating 
mechanism.) 

LV 

4c (balk ring key grooves) 



draw force (fN) 

T relative rotation 

convex portion (relative rotation 

regulating structure) 
8' relative rotation positioning 
concave portion (relative rotation 
regulating structure) 




Direction of 
rotation (slow) 



5a (synchro hub 
spline teeth) 



3b (clutch gear chamfer) 



3 (clutch gear) 



4d (balk ring convex_ the 
synchronizing support 
force generating 
mechanism.) 

force generated by drag 
torque and weight of balk 
ring 



Direction of 
rotation (fast) 



4 (balk ring) 
4b (balk ring chamfer) 



FIG. 16 



View A 
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1 a (CLPG coupling chamfer) 



5d (synchro hub concave z 
the synchronizing support 
force generating 
mechanism^) 



Direction of T 
rotation (slow) ' 

4c (balk ring key grooves) 



5a (synchro hub 
spline teeth) 



8' relative rotation positioning 
concave portion (relative rotation 
regulating structure) 



FIG. 18 




3b (clutch gear chamfer) 
3 (clutch gear) 



Spontaneous push load 
(FN) 

4d (balk ring convex_the 
synchronizing support 
force generating 
mechanism^ ) 



Direction of 
rotation (fast) 



4 (balk ring) 



4b (balk ring chamfer) 



7' relative rotation 
positioning convex 
portion (relative 
rotation regulating 
structure) 



Gap condition: L3>L4 
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1 a (CLPG coupling chamfer) 



5d (synchro hub concave - 
the synchronizing support 
force generating 
mechanism_) 



4c (balk ring key grooves) 



5a (synchro hub 
spline teeth) 



8' relative rotation positioning 
concave portion (relative rotation 
regulating structure) 




3b (clutch gear chamfer) 
3 (clutch gear) 



4d (balk ring convex^the 
synchronizing support 
force generating 
mechanism_) 

Chamfer push-through 
direction 



4 (balk ring) 



4b (balk ring chamfer) 

After the balk ring chamfer is 
pushed through, relative 
rotation positioning convex 
portion returns to the initial 
position and enters the 
relative rotation positioning 
concave portion due to the 
force from the return spring. 



L6 



FIG. 20 



7' relative rotation positioning convex 
portion (relative rotation regulating structure) 

View A 



Gap condition:L5>L6 
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la (CLPG coupling chamfer) 



5d (synchro hub concave J 
the synchronizing support 
force generating 
mechanism^) 



4c (balk ring key grooves) 




Direction of T 
rotation (slow) ' 



5a (synchro hub 
spline teeth) 



8" relative rotation positioning' 
concave portion (relative rotation 
regulating structure) 



3b (clutch gear chamfer) 
3 (clutch gear) 



4d (balk ring convex_ the 
synchronizing support 
force generating 
mechanism^ ) 

The force generated due 
to the drag torque and 
bulk ring weight 



A 



Direction of 
rotation (fast) 



4 (balk ring) 



4b (balk ring chamfer) 



FIG. 21 



7" relative rotation positioning 
convex portion (relative rotation 
regulating structure) 
View A 
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S3, 



S4, 



C START ^ 
^hift start command signal 



.SI 
,S2 



ATCU 



Clutch actuator operation 



Clutch cut operation 



Shift actuator operation 



Internal Operation 
ofTransmission 



Coupling operation 



Synchronization 
operation starts 

i 



Synchronization ends 



in 



Shifting is complete 



Cluch actuator operation 



FIG. 23 



,S10 
,S11 



Cluch continued 



( END ) 



S5 



.S6 

,S7 
.S8 
.S9 



